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[57] ABSTRACT 
A stoma stent system for treating patients after trache 
ostomy and maintenance of a tracheastomy tract in 
cludes a tubular stent for insertion in the trachea and 
several plug components which may be inserted into the 
open, free end of the stent for several functions. For 
example, a plug may have several inserts for progres 
sively constricting air flow through the stent to wean 
the patient off the stent. The same, or another plug may 
include a vapor source for transferring moisture from 
exhaled air to inhaled air. A third plug may include a 
check valve which blocks exhaled air and redirects the 

_ air toward the vocal cords to permit the patient to speak 
and cough. 

18 Claims, 4 Drawing Sheets 
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STOMA STENT SYSTEM 

BACKGROUND OF THE INVENTION 

a. Field of Invention 
This invention pertains to a tracheal device which 

permits a patient to breath after a tracheostomy, and 
more particularly a stoma stent system with modular 
replaceable elements for modifying and/or controlling 
air ?ow therethrough. 

b. Description of the Prior Art 
After a patient has undergone a tracheostomy, he is 

often provided with a tubular prosthesis including air 
channel means between the trachea and the outside 
ambient air. The prosthesis is held in place in the stoma 
so that it may be used for long time periods, maintaining 
patency of the tracheostomy. Such prothesis known as 
stoma stents are available for example from Hood Labo 
ratories, as described in the brochure entitled QUAL 
ITY INTO LIFE, volume 1, No. 1, Spring 1989, avail 
able from Hood Laboratories, Pembroke, Mass, 02359. 
The stoma stent described therein consists of a tubular 
member with an end for anchoring the stent in a trachea 
and a plug tethered to the tubular member, for selec 
tively closing the stent opposing, open end. 
However, the stoma stent described above is not 

adaptable to certain phynolopal conditions. For exam 
ple, with the tethered plug removed from the end, the 
tubular member is wide open, permitting phlegm and 
other body ?uids to escape or foreign materials to be 
inhaled. Furthermore, dry air inhaled through the stent 
is uncomfortable and undesirable, drying out delicate 
mucous membranes. 
A further physiological problem associated with 

prior art stents is that a patient with an open stent can 
not use his vocal cords to speak. Certain embodiments 
of the system of the present invention provide relief for 
this problem. 

Finally, it is known that after extended use of the 
stoma stent, the patient’s breathing muscles atrophy so 
that he needs retraining to breath and speak normally. I 
The stoma stent presently available is not useful to assist 
in retraining the patient. 

SUMMARY OF THE INVENTION 

In view of the above, an objective of the present 
invention is to provide a stoma stent system with vari 
ous elements which may be installed for controlling or 
modifying air flow therethrough. 
A particular objective is to provide a stoma stent with 

a plurality of restrictive means which may be selected to 
restrict air flow and thereby wean the patient from a 
need for the stoma stent. ‘ 
Another objective is to provide a ?lter means which 

may be positioned to control the volume, humidity and 
temperature of the air ?owing through a stoma stent. 
A further objective is to provide a check valve means 

for restricting air ?ow in one direction (exhalations) to 
enable a patient to talk, and cough and expell aspirates. 

Other objectives and advantages of the invention 
shall become apparent from the following description of 
the preferred embodiments of the invention. A stoma 
stent system constructed in accordance with the inven 
tion comprises of a tubular member adapted by size and 
con?guration for use in a tracheostomy and air modify 
ing means constructed and arranged to couple to the 
tubular member for modifying air ?owing there 
through. The modifying means may include ring 

10 

5 

0 

45 

65 

2 
shaped members of various diameters to gradually re 
duce air volume ?owing through the tube, a check 
valve for allowing air ?ow for inhalation only, and/ or a 
?lter for controlling humidity within the trachea, air 
volume ?owing through the system and particulate or 
liquid materials carried in the air ?ow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end view of a stoma stent component 
used in accordance with this invention with an air ?ow 
modi?cation means. 
FIG. 2 shows a side view of the stoma stent of FIG. 

1. 
FIG. 3 shows a detailed view of a ?ange component 

used to hold the stoma stent of FIG. 1 in the trachea of 
a patient. 
FIG. 4 shows detail in a side sectional view along line 

4-4 of FIG. 1. 
FIG. 5 shows the plug of FIG. 4 associated with a 

stent open end. 
FIG. 6 shows a side view of a plug adapted for cou 

pling with a ?lter means. 
FIG. 7 shows an orthogonal view of a ?lter assembly 

for attachment to the plug in FIG. 6. 
FIG. 8 shows a top view 'of the assembly of FIG. 7. 
FIG. 9 shows a side view of the assembly of FIG. 7. 
FIG. 10 shows a bottom view of the assembly of FIG. 

7. 
FIG. 11 shows a blown-up view of a plug for the 

stoma stent of FIG. 1, with a check valve. 
FIG. 12 shows a top view of the plug of FIG. 11. 

_ FIG. 13 shows a side view of an alternate embodi 
ment stoma stent tube component for the stent system of 
this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIGS. 1-13, a stoma stent system 
constructed in accordance with this invention will be 
seen. The system includes a stoma stent 10 which con 
sists of stent tube 12 with a lumen 14. The tube 12 has a 
?rst open end 16 provided with an enlarged somewhat 
oval outer retention plate 18 disposed about the opening 
periphery. The tube 12 also has a second open end 20 
provided with a second retention plate 22 with a pair of 
opposed ?anges 24, 26. Tube 12 is curvilinear as shown 
best in FIG. 2, to conform to the anatomical needs of a 
tracheostomy incision. The retention plates 18, 22 are 
radially disposed about the open ends 16, 20, respec 
tively of tube 12 and are integrally molded with the tube 
component 12 of stent 10. After a tracheostomy, the 
stent 10 may be inserted into the stomas with the plate 
22 disposed through the incision into the trachea, and 
the plate 18 disposed outside the incision, against the 
patient’s neck. 
The inner retention plate 22, as shown in more detail 

in FIG. 3, has a relatively thick central section 28 about 
the periphery of open end 20 which gives ?rmness to 
the plate 22 to insure that the stent 10 stays in the tra 
chea. The two ?anges 24, 26 thin out from the central 

‘ section 28 in a feathered style so that they are relatively 
thin and ?exible. This structure insures that the plate 22 
blends in with the natural tissues of the trachea to insure 
that the stent 10 is not rejected by adhering to the ante 
rior wall of the trachea with a soft spring-like pressure. 
The vertical placement also minimizes irritation, does 
not initiate scar tissue growth and minimizes injury to 
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the tissues as the tube is inserted or retracted in the 
incision. This feather structure also minimizes the possi 
bility that ?uids within the trachea accumulate around 
the plate 22 to produce infection, and /or irritation. In 
the FIGS. 1-3, the plate 22 is shown as curved longitu 
dinally. 
As shown in FIG. 1, a tether 30 is used to secure a 

plug 32. As seen in FIG. 4, a cross-sectional side view, 
along lines 4—4 of FIG. 1, the plug 32 has an annular 
hub 34 attached axially to cylindrical wall 36. The wall 
36 has an inner through hole 38 of substantially uniform 
diameter, and an outer wall 40. The outer wall 40 is 
tapered for example at an angle of from 1° to 6°, prefera 
bly about 3°. The plug 32 is of a dimension and con?gu 
ration to ?t tightly into lumen 14 of tube 12, with hub 34 
abutting plate 18. A preferred length of wall 40 is from 
about 5 to about 15 mm, which in combination with the 
above-described degrees of taper facilitates removal of 
plug 32 from the lumen of the tube 12. The outer wall 40 
insures an interference ?t in the lumen of tube 12 so that 
the plug does not fall out by itself. Inside hub 34, there 
is provided a toroidal or disk shaped insert 42. The 
insert is preferably replaceable and has a through hole 
44 in open communication with to the hole 38 of wall 
36. The hole 44 ma be dimensioned to have a smaller 
diameter than hole 38. Preferably, several inserts 42 are 
provided in the system of the invention, with each insert 
42 having a hole 44 of different diameter. These may be 
selected with progressively smaller holes 44 and used to 
wean a patient from a need for the stoma stent. When 
the plug 32 is inserted into open end 14, the effective 
diameter of the tube 12 lumen 14 is reduced, decreasing 
flow of air flow. This retrains the patient to use his 
muscles for normal breathing. After a predetermined 
time period, the insert 42 is removed from hub 34 and is 
replaced with another insert 42 having a smaller diame 
ter hole 44 to decrease air flow further. Thus, slowly the 
patient is forced to increase the use of breathing muscles 
and start breathing normally, without need for the tra 
cheostomy. 

In FIG. 1, plug 32 is permanently attached to plate 18 

25 

30 

by tether 30. In a different embodiment, a tether 30' may ' 
be used which as shown in FIG. 5, may be terminated 
with a T-shaped end 31. For this embodiment, plug 32 
(and all other plugs of the system) is provided with an 
ear 33 each with a through hole 35. Before the plug is 

45 

installed into the open end 16, T-shaped cylinder or . 
arrow-shaped end 31, which is ?exible, is inserted into 
hole 35 thereby tethering plug 32 to plate 18 in a remov 
able manner. 
As the patient breathes in and out of the stoma stent 

10 tube 12, the air from the ambient environment may 
have a relatively low humidity level. Therefore it is 
advantageous to provide a vapor source between the‘ 
trachea and the ambient air for example in the form of a 
wet or wettable ?lter. For this purpose a plug 50 is 
provided as part of the stoma stent system which, as 
shown in FIG. 6, is generally cylindrical, with an out 
side con?guration like that of plug 32. Thus, plug 50 
may be inserted with an interference ?t into the stent 10 
tube 12 in a manner similar to plug 32 described above. 
Although for purposes of illustration, the stent system 
described herein includes separate plugs for selectively 
restricting the air flow (plug 32), and for providing a 
vapor source (plug 50), in fact a common plug may be 
used for both functions. Plug 50 is provided with an 
axial hole 54, and 17 also has a circumferential shoulder 
56 on outer wall ‘52. This shoulder 56 together with an 
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4 
upper part 58 of the wall 52 cooperate to form a male 
connector for a female appliance, component of the 
system of the invention. 
As shown in FIGS. 7-10 one vapor source means 

includes a ?lter housing 60 which is generally box 
shaped with a slight curvature so that it can be worn 
easily on the neck under the patient’s clothing. The 
housing 60 includes a bottom wall 62, side walls such as 
64, and 66, and a top wall 68. The side walls 64, 66 and 
the top wall 68 each are provided with rectangular 
apertures which permit the installation and removal of a 
resilient ?lter material 74 disposed within the housing. 
Bottom wall 62 is provided with a ring shaped wall 76 
surrounding a circular aperture 78. The aperture 78 and 
wall 76 cooperate to form a female connector for cou 
pling to the male connector part 58 on plug 50 in FIG. 
6. 
The vapor source means operates as follows. The 

housing 60 with ?lter 74 is mounted on plug 50 by cou 
pling the corresponding male-female connectors. In this 
manner air flowing through the lumen 14 of stent tube 
12 must pass through the ?lter 74 and apertures 70. 
Moisture from exhaled air is captured and retained by 
the ?lter 74 and reused to humidify the inhaled air. 
Advantageously, the ‘?lter 74 is constructed from a 
synthetic, polymeric resin in a ?lament form. Represen 
tation of such ?laments are ?laments fabricated from 
polyole?ns, polyamides and like resins. The air permea 
bility of ?lter 74 is not critical and may be chosen so as 
to provide comfortable ?ow of air required for ade 
quate respiration. The described arrangement has two 
further advantages: in cold weather the exhaled air also 
warms the ?lter thereby providing to the inhaled air not 
only moisture but also a source of heat. Furthermore, 
the ?lter intercepts either mucus expelled from the 
trachea or foreign materials from the environment, 
thereby protecting the environment and the patient 
from cross-contamination. The ?lter material 74 may be 
changed by the patient at regular intervals by snapping 
the housing 62 off the plug 50 and then removing the 
?lter from the housing. If necessary, the ?lter may also 
be removed at intervals and wetted to further increase 
the moisture content of the inhaled air. 
As mentioned above, the air-permeability of the ?lter 

74 may be selected within very broad ranges for its 
function as a ?ltration, humidifying and warming means 
so long as it facilitates respiration of the patient. In 
general a permeability of from about 100 to about 500 
cu.ft./min./ft2 is advantageous. However, in another 
embodiment of the invention, air-permeability of the 
?lter 74 may be selected so as to provide another means 
of progressively restricting the volume of air passage 
through the stent 10 tube 12. More speci?cally, by using ' 
a series of ?lters 74 with increasing lower air-permeabil 
ity, one can restrict the volume of air passing through 
the stent 10 in the same manner obtained by use of 
inserts 42 with varied hole 44 diameters. Thus, one can 
use varied ?lter 74 air-permeances to retrain the pa’ 
tient’s muscles for normal breathing without a tracheos 
tomy. For this purpose, air ?lters having air-per 
meances of from about 100 to about 600 cu.ft./min./ft2 
may be selected for advantageous use. For example, the 
?lter may be made of an open cell foam with up to 20% 
pores, or an equivalent paper ?ler. 
The use of either inserts 42 or ?lters 74 and the com 

ponent means of attachment to stent 10 are also useful, 
with a ?xed air permeability or passage size for victims 
of the sleep apnea syndrome who have received tra 
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cheostomies as a means of managing this affliction. 
Often, as treatments of the sleep apnea syndrome pro 
gresses, it is advantageous to change the volume of air 
permitted to be exhaled through the stoma stent. 
Another element of the stoma stent system is a one 

way check valve 80 as illustrated in the cross-sectional 
side view of FIG. 11. The check valve may be made of 
a relatively rigid plastic lightweight material in which 
case it has the components: a tubular member 82 and a 
cap 84. The tubular member 82 has a cylindrical wall 86 
which is preferably tapered and has a size and con?gu 
ration as described above for plug 32. The member 82 
also has an axial passage 88 with a partially closed trans 
versal member 90 having a top surface 92 substantially 
even with a top surface 94 of member 82. On top surface 
94 there is also an annular ring 96. 
Cap 84 is generally toroidal with an axial passage 98 

tapered to form a seat for a valve ball 100. Cap 84 also 
has a bottom surface 102 facing top surface 94, and is 
provided with an annular groove 104 matching in shape 
and size to receive annular ring 96. The check valve 80 
is assembled by placing the cap 84 over member 82 with 
the annular ring 96 disposed in groove 104, and ball 100 
captured therebetween. The cap 84 may preferably then 
be secured to the member 82 by any well known means 
such as ultrasonic welding. using an adhesive or like 
means. Alternatively, the check valve 80 may be made 
unitary in a simple operation if it is made of a relatively 
?exible material whereby, the ball 100 is forced into the 
passage 98 after the main body 82-84 is formed. 
The check valve 80 operates as follows. The check 

valve 80 is inserted into open end 14 of stent 10 tube 12 
and is maintained there by an interference fit between 
the side walls of the tube 12 and the tapered outside wall 
86 of member 82. When air is inhaled by the patient, the 
air flow urges the ball toward surface 92, opening pas 
sage 98. Surface 92 insures that ball 100 does not block 
passage 88 and allows open communication and flow of 
air between passage 88 and outside ambient air. When 
the patient vexhales, ball 100 is urged against wall 98 
blocking the air ?ow out of passage 98. Therefore, the 
patient is able to exhale through his normal air passages 
and allows him to use his vocal cords for speaking and 
cough to clear his throat. 
The embodiment stoma stent shown in FIGS. 1-3 

shows a curved stent tube 12. However under certain 
circumstances, for instance recently created tracheosto 
mies, a system with a straight tube 12’ as shown in FIG. 
13 may be used to advantage. The stoma stent 10' 
shown in FIG. 13 (side view) is in all other respects 
identical to stent 10, and like parts are shown with the 
same numeral designations, with an added prime mark. 
The stent 10 and auxiliary components may be fabri 
cated from any conventional material, the preferred 
stent 10 of is advantageously molded from a medical 
grade (Food and Drug Administration approved) of 
yielding plastic stock material such as a silicone rubber, 
by known and conventional molding techniques. A 
silicone rubber is herein de?ned generally as a cross 
linked silicone elastomer of the type vulcanized at room 
temperature (RTV) or at elevated temperature (HTV). 
Dimethyl siloxanediol with silicone resin or alkyl sili 
cate as cross-linking agents are typically used. Typi 
cally, ?llers such as silica, calcium carbonate, titanium 
oxide and the like are normally added to the polymer 
formulation, usually by the manufacturer of the silicone 
polymer, as the ?ller materials provide degrees of rigid 
ity and softness. 
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6 
One example of a silicone rubber which may be used 

in the cannulas and the stents of the invention is Dow 
Corning 3110 RTV silicone rubber. This material can 
be cross-linked at room temperature with Dow Corning 
RTV catalyst No. 4. Other silicone rubber resins are 
well known and available commercially and techniques 
of molding them are well know to the artisan. The plugs 
32, 50 and 80 described above may be made from the 
same, or a different material then the stent 10. 

Obviously numerous modi?cations may be made to 
the embodiments of the invention described above with 
out departing form its scope as de?ned in the appended 
claims. 
The stoma stent system of the invention may be con 

structed in any desired size, adapted to treat adults, 
children, infants of any age. Furthermore, it is apparent 
that the structure described and claimed herein is ad 
vantageous because it does not encroach on the inner 
trachael lumen, it is easy to insert and remove and it 
eliminates the detremental effects of a standard cannula? 
In addition, the device prevents buckling of the anterior 
tracheal wall. 
What is claimed is: 
1. A stoma stent system for the treatment of a patient 

after a tracheostomy comprising: 
an elongated open tube for disposition in an incision 
made between the trachea of a patient and the 
environment to provide a path for an air flow; and 

means for weaning a patient off of said stoma stent 
comprising modifying means for selectively modi 
fying said air flow by selectively changing the air 
flow resistance in said tube 

said tube having a tube diameter and said modifying 
means including a plurality of replaceable air re 
stricting members, each member having a hole of a 
different size with a restriction diameter smaller 
than said tube diameter, said air flow resistance 
being modi?ed by placing one of said replaceable 
air restricting members into said tube, wherein all 
the air flow passing from the tube passes through 
said hole. 

2. The stoma stent system of claim 1 wherein said 
modifying means includes value means for blocking the 
air flow in a preselected direction. 

3. The stoma stent system of claim 1 wherein said 
modifying means includes ?lter means for ?ltering said 
air flow. 

4. The stoma stent system of claim 3 wherein said 
?lter means comprises a plurality of replaceable ?lter, 
each ?lter having a different air resistance, with one of 
said ?lters being placed inside said tube for restricting 
air flow therethrough. 

5. The stoma stent system of claim 1 wherein said 
modifying means includes a vapor source. 

6.-An assembly for treating a person having a trache 
ostomy incision, said assembly comprising: 

A. a stoma stent including a tube adapted by size and 
con?guration to be inserted into a tracheal incision, 
said tube having an open end for providing a path 
for an air flow; and ’ 

B. means for weaning a person off the stoma stent, 
said weaning means comprising a plurality of air 
restricting members mountable on said open end, 
said air restricting members selectively restricting 
said path, each said air restricting member having a 
different air resistance whereby a person can be 
weaned from said stoma stent by changing sequen 
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tially said air restricting members to gradually 
increase air resistance through said path. 

7. The assembly of claim 6 wherein the tube has a 
tube diameter and said air restricting members each 
have a restriction hole with a diameter smaller than said 
tube diameter. 

8. The assembly of claim 6 wherein said modifying 
means includes valve means for blocking the air ?ow in 
a preselected direction. 

9. The assembly of claim 6 wherein said air restricting 
members each include a ?lter for ?ltering said air ?ow 
each said ?lter having a different air flow resistance. 

10. The assembly of claim 6 wherein said air restrict 
ing members include a vapor source. 

11. The assembly of claim 6 further comprising plug 
means ?tting in said open end, said plug means includ 
ing means for selectively accepting one of said air re 
stricting members. 

12. The assembly of claim 11 wherein said plug means 
is removably attached to said tube. 

13. The assembly of claim 12 further comprising teth 
ering means for integrally coupling said plug means to 
said tube. 

14. A stoma stent system comprising: 
a tube having a ?rst end, and a second end wherein 

said ?rst end is open to the atmosphere when said 
tube is inserted into a person's trachea; 
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8 
a cap having coupling means arranged and con 

structed to form an interference ?t with said ?rst 
end when said cap is mounted on said tube; and 

means for weaning a person off said stoma stent sys 
tem, said means for weaning comprising a plurality 
of air flow restricting members, each member hav 
ing a different air flow resistance, each member 
being constructed to cooperate with said tube 
when mounted thereon to restrict air flow through 
said tube. 

15. The system of claim 14 wherein said tube has an 
interior, said cap includes a cap opening in communica 
tion with said interior for providing an air path to the 
outside, and said air ?ow restricting members comprise 
a plurality of disks constructed and arranged for mount 
ing in said cap opening, each said disk having a different 
restriction hole. 

16. The system of claim 14 further comprising tether 
ing means for tethering said cap to said tube. 

17. The system of claim 14 further comprising a hous 
ing mounted on said cap, and wherein said plurality of 
restricting members comprise air ?lters, each ?lter 
being mountable in said housing one at a time, said 
?lters having different air resistance. 

18. The system of claim 14 wherein one of said air 
flow restricting members is'a check valve. 
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